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National Energy Technology Center (ENTEC) 


The New Member of NSIDA 


National Energy Technology Center (ENTEC) was formally established on June 9, 2020 
when it was approved by the Thai Cabinet. 
It becomes the fifth national center under the National Science and Technology Development Agency (NSTDA). 
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National Energy Technology Center (ENTEC) 


Research and Development 


Solar (PV, Thermal), High energy density & low Oil, Natural Gas, Coal RE integrationDistributed Thermal, Electrical 

Bioenergy, Wind, Artificial cost battery (Li-ion and energy system, Flexible Zero energy bldg./ factory 

photosynthesis, perovskite beyond) Supercap. H2 grid, Smart/Microgrid (Transport | Power | 

solar cell, Hybrid tandem storage/fuel cell Blockchain, loT Industry | Household | 

PV, Digital PV Agriculture) 
Renewable Energy Energy Storage Conventional Energy — Hz mı Energy Efficiency 


Energy Policy/Resilience 


https://vvvvvv.entec.or.th/rd/ 
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EVAT — Electric Vehicle Association of Thailand ——””” 


Established: Nov. 2015 
Goal: Promote the usage of EV in Thailand 

* Reduce air pollution 

* İmprove energy efficiency in the Transport sector 
Supports: Industrial Manufacturing, R&D on EV technologies 
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Asian Federation of Electric Vehicle Associations (AFEVA) ci / 2 


NS TDA 


Overvievv Iı. 


Electric Vehicle Association 
of the Philippines 


. Encourage and facilitate the exchange of information. 
. Promote the transfer of nevv technology. 


. Collaborate and cooperate vvith other international 
bodies. 


. Collectively represent industry players” vievvs to the 
government. 


. Support regulatory alignment on EV standards. 
. Foster cooperation by forging possible joint ventures. 


. Help EV industry players in ASEAN to explore market 
opportunities. 


* o Carry out training, education and publicity programs. 


. Act as a source of relevant information. 


MOA to Establish AFEVA Signing Ceremony MOU Signing Ceremony Note: AFEVA is non-profit organization under the process o 


1t ASEAN EV & Hybrid Summit 2017 iEVTech 2019, Bangkok, Thailand in the Securities and Exchange Commission, the Phili 
Manila, The Philippines 
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Thailand: SDG (COP21) - Carbon Neutrality (COP26) o. Ks "EWT 


Thailand's Long-term Greenhouse Gas Emission Development Strategy 


NDC 
Target 20-259, 9 5099 share or renevrabın 
by 2030 Aims to reduce GHG eleciricity generitlon of now 
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yoheving net zero GHG ormisson arx 


Thailand's © Təş” 
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Thailand's Nationaliy Determined Contribution (NDC) 


Action Plan for 
NDC (Potential) 
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Remark : vvith international support 


© National Energy Plan | 


On 4'h August 2021 : NEPC considered and approved 
national energy plan framework. The goal is to support 
Thailand moving towards clean energy and reduce 
carbon emissions to net zero. 


Policy Direction :- National Energy Plan 
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“a National Energy Plan 


EPPO is preparing the details of the National 
Energy Plan, in line with Carbon Neutrality. 


Carbon 
Neutrality 


İ 
| 
I İ 
I I 
İ I 
I I 


RE”907 M ES5 
Lİ 


ni im ə e NE a RR 
“ramı nx nx nx mx nn mn nx m m mn 


> 
iz 
in 
- 
zo 
£ Çe 
EL 
EC 
PEY 
BE 
KAT si s 
Bez 
cə 
4 


13 


ENT ecl "aş 
.menbəror NSTDA “MAT 


Global PHEV & BEV stock 


Global electric car stock in selected regions, 2010-2022 


Figure 1.1 
30 
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 
m China BEV nu China PHEV m Europe BEV n Europe PHEV 
m United States BEV n United States PHEV m Other BEV o Other PHEV 
IEA, CC BY 4.0 


Notes: BEV - battery electric vehicle; PHEV “ plug-in hybrid electric vehicle. Electric car stock in this figure refers to 
passenger light-duty vehicles. In “Europe”, European Union countries, Norvvay, and the United Kingdom account for over 
9596 of the EV stock in 2022: the total also includes Iceland, Israel, Switzerland and Türkiye. Main markets in “Other” 
include Australia, Brazil, Canada, Chile, Mexico, India, Indonesia, Japan, Malaysia, New Zealand, South Africa, Korea and 


The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of such 
data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in the 


Source : IEA Global EV Outlook (2023) West Bank under the terms of international law. 
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Thailand's Electric Vehicle Status In 2023 “ər 


ELECTRİC VEHİCLE ASSOCTATION OF THAİLAND 


Nev/ Number of xEV Registration Betvveen 2019-2023 Nevv Number of xEV Registration in 2023 


ı yononn-üyu saluluh100X 
1 January - 31 December 2023 İ 4 Ü 2023 / 2566 
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Accumulated Number of xEV Registration Between 2019-2023 Accumulated Number of xEV Registration in 2023 


As of 31 December 2023 
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e EV registrations in Thailand between 
2019-2023 increase thanks to EV 3.0 
and EV 3.5 measures. 
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ELECTRİC VEHİCLE ASSOCİATİON OF THAİLAND 


İncreasing new BEV registration 
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Important Parts: ICE vs BEV — sn KET 


Fuel Filler Electric Traction Motor 


Electronic control module (ECM) 


Power Electronics Controller N 


ıb 


N 


Internal Combustion Engine 


ispark-ignited) DC/DC Converter 


İ — 
FAN bye əə Fuel Tank Thermal System (cooling) 


(gasoline) 


N Fuel Pu 
bd Traction Battery Pack 
Exhausr Sysrem 


>> Transmission 


* Battery (auxiliary) 


e YASER 
dauuUssnaudılayvasınuurdumu (ICE Car) : douusznaudıyvassayuriluiin (BEV Car) : 

1) Battery 6) Fuelline 1) Oo Battery (alikelectric auxiliary Charge port) 5) Oo Power electronics controller 
2) (o Electronic control module (ECM) 7) Fuel pump 2) DCVDC converter. 6) (o Thermal system (cooling) 

3) Exhaust system: 8) o Fueltank (gosoline 3) Electric traction motor. 7) o Traction battery pack 

4) Fuel injection system 9) Internal combustion engine 4) Onboard charger: 8) o Transmission (electric) 


5) Feel filler 10) Transmission 


Yan : inünaoulriTuşfinanaııınasıl (arta) nözmaaananırn?ssı 


PAŞSION DRIVEŞ 


Transition from ICE to BEV will affect supply chain Semi Dz . 


Electrification Difelifel 


Electric drivetrain ə ADAS andsensors 
Battery * Elecironics 
infotoinment and 


communication 


Waste Management 
* Reuse / 


Remanufacturing 


ə Recycle 


HOW HAS TECHNOLOGY CHANGED THE AUTOMOTİVE INDUSTRY? 


1. AUTO PARTS CHANGING Type and value 


2. AUTOMOTİVE DESIGN 
Modular architecture and Common platform 


3. NEW PLAYER IN SUPPLY CHAIN 


Tier 2 


Tiern 


Offer 


Key capabilities 


Success factors 


player 


* Development and manufacturing of 


integrated systems/modules co-located at 


of suppliers and partners 


* System integration 
* Program management 


* Innovation leadership with proprietary 


knovv-hovv 


for economies of scale 


* Strategic partnerships 


* x €10 BN reve 
* Global footprint 


* RSD on system level, integrating ecosystem 


* High vertical integration for key components 
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POTENTİAL PRODUCT CHAMPION 


HİGH 2.3 Seats 


2.1 Body 


o 2.2 Interior 


6.1 EV Charging Infrastructure 
and Management System 


E 5.2 Electronics for EV 
- 
2 4.1 Exhaust system 
(72) 
yi 4.4 Transmission ) 
O 
4.2 Fuel system 5 3.6 Wheels & Tires 
“ 5.3 High voltage battery G 3.1 Axles 
m ə s. 1.5 Infotainment & 
5.1 Electric drivetrain > i igati 
ü AL m kə 1:2 Climate control communications 
- engine 1.3 ECUs/DCUs 1.4 Electronics devices 
i ) çə 3.2 Brakes k , 3.5 Suspension 
1.1 ADAS autonomous and s i 
serisora YT 3.4 Steering 
Note: Buble size £ vaule of technology 
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NATIONAL STRATEGİC R&D ROADMAP FOR NEXT GENERATION AUTOMOTİVE 


Road : : Digital Technology : 
Air Pollution Climate Change Middle Income Tra 
DRIVERS 0 8 Leapfrog i 
: Thai manufacturers becoming Thai manufacturers becoming Global 
Thai manufacturers capable of : ı : 
STRATEGIC TARGET e 05: System Integrator in Next Generation Brand for Next Generation Automotive 
P — Automotive industry Industry 
: Infotainment & ADAS, Autonomous İnfotainment & ADAS, Autonomous 
ELECTRONICS 2555. Communications (Level 3) and sensors Communications (Level 34) and sensors 
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National Strategic R&D Roadmap for Next Generation Automotive : Electronics 


DRIVERS 
STRATEGIC 
TARGET 

e PRODUCT 
su (EXISTING 
> 2 to TARGET 
x m TRLİ 
€ > 

LL 

9 PROCESS 


R&D PROGRAM 


INFRASTRUCTURE 


HUMAN 
RESOURCE 
DEVELOPMENT 


SHORT (1-3 YRS.) 


Road Accident Fir Pollution Climate Change Digital Technology Leapfrog Middle Income Trap 


HIGH VALUE 


Components in 
Info. & Commu. 


e Vehicle Dynamics and control 

* ADAS Sensors and actuators 

* Automotive embedded software 

* Sensor and actuator testing 

* Sensor and actuator manufacturing 

* Autonomous stack system integration 
* Localization and 3D HD Mapping 

* Driver behavior 


* Human Machine interface 

* Telematics, IOT and data mining 

* Automotive electronics and sensor 
* Automotive embedded software 

* V2X communications 


* Automotiveand Mechatronic 


* Automotive Software 
* Automotive Systems Engineering 


Components in ADAS 


MEDIUM (3-5 YRS.) 


SYSTEM INTEGRATOR 


ADAS, Autonomous 
(Level 34) and sensors 


ADAS, Autonomous 
(Level 3) and sensors 


Infotainment & 
Communications 


Sensor fusion 

Autonomous path planning 
Autonomous software 
Autonomous stack system 
integration 

Testing and Pilot 


* System integration in 
infotainment and 
communications 

* HMİ testing 

* V2X testing and pilot 


Machine Learning & Al Engineer 
Biomechanics and ergonomics 
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EV parts import duty exemption under current promotion 


» imported until December 31, 2025 for assembiy 
. or production of nevv electric vehicles. 
| (Exclude EV conversion) 


öu190$100$ (Inverter), 
Wöy öul90$100$ (PCU Inverter) 


S<UUAJURUMISUUÜ 
(Drive Control Unit) incentive 
UOLNOSYUMÂJUYNUYUĞIMN : : 
(Traction Motor) Exempt from duty on electric vehicle parts 


öö/66 nəouləo$ino$ 


(DC/DC Converter) 
nəoulvsarsosadSu 
YYUYUĞİMMUUNUCNGOĞ Con d itio n 
(Electric Compressor) 
1. Having a certificate from the Thailand 
"üdinoğ Automotive İnstitute that it isa component 


ay) used for assembling or producing an electric 
S:UUUSHSÖOmsiluqico$ hicl 
(Battery Management Unit) vehicle 
2. A component exempt from duty must be 
4 əlomdono$ used for the assembiy or production of 
7 “” electric vehicles to be completed vvithin a 
Söndu irlu$ period of one year from the date of import 


(Reduction Gear) 
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"Collaborating with 
the National Science and Technology Development Agency” 


yErU SHOP 


Developing a Battery Management System usun Ün259 
for Electric Vehicles ECUSHOP aəns. 


Established 2023 


2? 


Main BMS 


Multi-node 
BMS 


Battery Cell 


CM 


ECUSHOP has researched and developed two types of battery management system (BMS) equipment, 

which are Centralized BMS and Dedicated BMS. In addition to developing software for managing the BMS, 
ECUSHOP aims to provide battery manufacturers with the freedom to manage and configure the system 

as they see fit. ECUSHOP has also collaborated with the National Science and Technology Development Agency 
(NSTDA) to develop a BMS that meets both national and international standards. 


€ Centralized BMS /. Dedicated BMS 


Supports a maximum voltage of up to 1,517 volts, 
Supports a maximum of 426 cell connections. 
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From Research to Commercial 
Customized BMS 
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IMD-H5 


Insulation monitoring devire 


IMD (Insulation Monitoring Device) is a state-of-the-art eguipment designed 
to detect high voltage leaks, ensuring user safety. It can be installed as 

a stand-alone unit or integrated with a VCU over the CAN BUS system. 

With immediate warning status alerts, automatic high voltage system cutoff, 
and data transmission over CAN BUS, the IMD takes proactive measures to 


prevent hazards and protect users. By prioritizing safety and providing peace of mind, 
our IMD is the ideal solution for enhanced user protection in high voltage environments. 


NAAJULYASINU IMD 100VDC/450VDC/850VDC 


Report No. Eguipment Under Test 

(EUT) No. 
ANUMISNGAOUAULNAUNU 
Degrees of protection provided 100 VDC 
e 450VDC | 206/66-050 | ST-66-0485 
IP68 850VDC 
standard IEC 60529:2013 
gunisnosəunnsriny"u 100 VDC STR/66-081 | ST-66-0482 
RənuHnü 70 “C 450 VDC STR/66-082 | ST-66-0483 
(ÜULan 5 doluv 850VDC STR/66-083 | ST-66-0484 
Kaumsnaa9umasımu 100 VDC STR/66-084 | ST-66-0479 
nsöua-uəu 450 VDC STR/66-085 | ST-66-0480 

850VDC STR/66-089 | ST-66-0481 


UNR-100 Rev2 


30 


naaoulay 
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http://www.evat.or.th 
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Email : contactGevat.or.th (General contact) 
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